27 1 Vol.27 No. 1
2005 2 Journal of Nuclear and Radiochemistry Feb. 2005
:0253-9950(2005) 01-0043-04
1- H1- (3" F2- )
-2
) )
PET , 510515
1-H-1-(3F8F2 )-2-%BF (®FFMISO), ¢ * Tracerlab FXen
1-(2' - -1- )-2-0O- -30 ,
BEFEMISO 60 min, 60% 99 %
BEFMISO,
: BEFFMIS0; :
. 0615.3 A
HPLC y Shimadzu ,
, LB 508 , EG & G
2F2 -D ;CS9301 PC : Shi-
(*FFDG madzu y :
(PET) , FDG PET ;CRC15R , CAPINTEC
1-H1- (3* F2 )-2-
(*®* Ffluoromi sonidazole, ® F FM 1SO) JAldrich 1,2
PET , ) Sgma ; Kryptofix2. 2. 2
, (K222) , Merck - (2 - -1 -
“FFMISO PET )-2-O- -30O
, (NITTP) , ABX 1 Sep Pak QMA
, Sep Pak Plus Slica , Waters
, (121 : 60 , Merck
¥FFMISO ;
A 12 FMISO
, ¥*FFMISO “ ” FM SO
1-(2'- -1 - )-2-O- -3
o (1) . BF
1
1-(2'- -1'- )-2-O-
11 -3 F (2), ,
PET trace Tracerlab FXen , , HPLC YF
, GE :LG10AT FM1SO 3
:2004-04-25; :2004-08-02
(2003C34304) ; (991015)
(1966 - ) , PET PET



44 27

O
[l [K/K222]"*F
N7 N o—s—< >— N” °N *F
2 //\T/N\ lg ,/\1;“\
O

(1) @)
Z\N /ﬁ/\ ]XF
\—/ omn

"F-FMISO

=R ° (Air)

E %W
(Waste)

(From target)
vig "b l, !
- ¥g-
He V12
AT A PR 5%
(Heat (Ganrlga(detz:ctor
trans-
former) V7 R
(UV detector)
P IRt
(Coollng air)
;LE, )
(Vacuum 7% B (Waste)
pump) (Chiller) (Exhanst)
1 ®FFMISO
Fig.1 Diagram of the automated system for the synthesisof ®* FFMISO
13 *FFMISO 1 2
®*FFMISO 1 0 22y m ,
BEF HPLC :
(He ) V10
(10) (1 9 11,12) (13 Vi1 P . Vi4
17) (Vi V31 (QMA V12 Al203 (Sep-Pak Alumina
Al.O; Cl18) HPLC ( , , N) , V18 V15 1
HPLC ,C18 , , 1mL 05mL 15
) mg 4.,7,13,16,21 ,24-
-1,10 [8,8,8] (Krypt-
1.3.1 ofix 2.2.2.) 3 mg K:CO:s 3
( , ), (Dewar) 1mL HPLC - ( 95 5) 4

1mL 1 mol/L ,5 05mL



1 1-H-1- (38 F2 )-2- 45
30% ,6 1 mL ¥ FFMISO
(DMSO) 5 mg NITTP A1 1 01mL
HPLC - ( 95 5) ,14 2 O\
10 1 01m
(Uv) 220 nm 1 01
1.3.2 Tracerlab FXen mL (
“FFMISO . start” 2 O\
, ¥ FFMISO )
*O(p,n)*™F , : (37 1)
“FF , He 15 , (60+2) min
, 15 =t Sep- Pak QMA
,lSF'F_ ’180_ 2
16 1 “FFMISO
K2COs  Kryptofix 2.2.2. =
F 10 85 54 e
, [ KI K222]1*® F , “EFEMISO;
He ' F-epifluorohydrin ,
6 (NITTP) ® F-epifluorohydrin
10 ,100 10 min ®FFMISO ,
4 HC 0 ,
100 5 min .5 , , )
10 : -(2'- -1-
Sep- Pak Al20s : BEF )-2-O- -30
3 HPLC He (NITTP) :
Sep-Pak Al20s . “ K , Tracer-
HPLC , 14 lab FXen ¥ FFMISO ,
“FFMISO He , 60 min,
HPLC - 60 % NITTP ‘H NMR
( 95 5), 8 mL/ min, (CDC13,300 MHz) ©:7 80 (t,2H) ,7 37 (d,
(Uv) 220 nm 2H) ,7.10(s,2H) ,4 79(dd ,1H) ,4 36(dd,1H) ,
14 427 417(m,2H) ,4 09 4 00(m,2H) ,3 62
pH pH (m,1H) ,3 32(m,1H) ,2 46(s,3H,CHs) ,1 67
; ®*FFMISO 153(m,2H) ,1 46 132(m,4H) IR:
, , 2941 ,2 862,1 672,1 534,1 482,1 364 ,1 174,
: HPLC 1116,1 089,1 037,958,828,664 cm ' MS:
JHPLC (M* —NO) :379 (
:C18 , 95 % 60 %) ,
1 mL/min, (uv)
220 nm'* ; , 8h , NITTP ,
, ; ®*FFMISO
2000 ( 80 %) ¥
: 01mL “FFMISO :
5 2 01mL



46 27
BE-FMISO pH 50 mGy :
7.0, 50 MBg/ mL , *FFMISO ,
3 7x10° Bg/ mmol BF
110 min, 99 %
®FFMISO 1- (3 3
-2 )-2- (* FFMISO) , Tracerlab FXen , 1-
MS NMR , (- -1- )-2-0O -30
ABX ( (NITTP) :
CsHsFN:Os ) :C,3809%, H, , ¥ EFMISO
4.26%,N,22 01%, F, 10 41 %; : C, , 60 min,
37.93%,H,4 21%,N,22 08%,F,10. 11% ' H 60% 99 % ,
NMR(DMSO 0) :7. 64 (s,imid—H) ,7 22 (s, ®FFMISO
imid—H) ,5 64 (d,1H,—CH (OH) 9 ,4 65
(dd,1H) ,4 48 4 58(m,1H) ,4 32 4 46(m,
2H) ,400 410(m,1H,—CH(OH) 9 “cC
NMR (DMSO,8) : 144 91 (s, imid—C (2)) , [1] . PET [J].

128 52(s,imid—C(5 or 4)) ,127. 35(s,imid —C
(50r 4)),8458(d,—CH:F) ,67.70 (d,—CH
(OH) 5 ,51 41 (d,imid—CH2CH (OH) 5

“FNMR(DMSO Q) :230 7(td) MS(EI,m 2) :
189(M ™)
HPLC ¥ FFMISO
P FFMISO “FFMISO
tr =4 3 min, 100 %,
99 % HPLC =
FM SO 6 h
: 95 %
®FFMISO , 48 h,
®FFMISO
,  Graham ' =
FM SO ,
® FFMISO 0 013

mSv/ MBg 0 014 mSv/ MBq,

, 2h 4h
0 021 mGy/ MBq 0 029 mGy/ MBq
¥ FFMISO 370 MBq

(2]

(3]

[4]

(5]

(6]

,1999 ,23(5) :193 197.
Gronroos T, Bentzenl L , Marjamki M , et a. Com-
parison of the Biodistribution of Two Hypoxia
Markers [**F]JFETNIM and [**F]FMISO in an Ex-
perimental Mammary Carcinoma[J]. Eur J Nucl
Med Mol Imaging, 2004, 31(4) :513 520.

Patt M, Kuntzsch M, Machulla HJ. Preparation of
Fluoromisonidazole by Nucleophilic Substitution on
THP-protected Precursor: Yield Dependence on Re-
action Parameters[J]. J Radioanalyt Nucl Chem,
1999, 240(3) :925 927.

Kamarainen EL , Kyllonen T, Nihtila O, et al.
Fluorine-18-labelled
onidazole Usng Two Different Synthes's Methods
[J]. J Label Compd Radiopharm, 2004, 47 (1) :37

45.
Jerabek PA , Patrick TB, Kilbourn R, et a. Syn-
thes's and Biodistribution of **Flabeled Fluoromi-
nidazoles: Potentiad in vivo Markers of Hypoxia

Tissue[J]. Appl Radiat Isot, 1986, 37 (7) :599
605.

Graham M M , PetersonL M, LinkJM , et a. Fu
orine-18-fluoromisonidazole Radiation Dosmetry in
Imaging Studies[J]. J Nucl med, 1997, 38 (10) :
1631 1636.

Preparation  of Huoromi-

( 64 ,Continued on page 64)



64 27

Effect of Heating Temperature on Emanation Coefficient of Rn
PAN G Rong-hua' , TON G Churrhan®, LU Xiao-hui®

1. Schuan Management and Monitoring Center Station of Radioacitve Environment , Chengdu 610031, China;
2. College of Applied Nuclear Technology and Automation Engineering, Chengdu University of Technology ,
Chengdu 610059, China

Abgtract :For developing a method to reduce the emanation coefficient of Rn in materials, emanation
coefficient of Rnin geological uranous material's such as zircon, uranium-bearing ore, etc is measured.
Heating is used to study the effect of heating temperature on emanation coefficient of Rn. The results
show after heating, the emanation coefficient of Rnin above material s decreases gradually according to
the heating temperature increasng. Heating can reduce the emanation coefficient of Rn effectively ,
which can be used as a new measure to defend against radon and radon daughters.

Key words: cremation; emanation coefficient of Rn; uranous material
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Automated Synthesis of ** FLabelled Fluoromisonidazole
as Hypoxia Imaging Agent

TANG Gang-hua, WAN G Mingfang, LUO Le, GAN Manquan

PET Centre, Department of Nuclear Medicine, Nan Fang Hospital ,
Southern Medical Universty, Guangzhou 510515, China

Abstract :1- H-1- (3-[*® F]-fluoro-2- hydroxylpropyl )-2-nitroimidazole (** FFMISO) is syntheszed by

one pot” method at Tracerlab FXen system. By usng 1- (2" -nitro-1" -i midazol yl) - 2- O-tetrahydropyra
nyl-3-O-tol uenesulphonyl-propanediol asthe precursor , ** F-FM SO isobtained viatwo-step reactions,
including the nucleophilic fluoration of the precursor to yield an intermediate 1- (2’ -nitro-1'-imid-
azolyl)-2-O-tetrahydropyranyl)-3-[** F]-fluoropropanol , and the acidic hydrolyss of the intermediate.
The procedure is guite smple and can be completed within 60 min. The radiochemical yield and radio-
chemical purity are higher than 60 % and 99 %, respectively. Toxicological assaysindicate that thefi-

nal product is bacteriafree and non-toxic, and meets the requirements for radiopharmacy. It can be
used in clinical and scientific research.

Key words: ®FFMISO; hypoxiaimaging agent ; automated synthess



